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$EVWUDFW
,WLVLPSRUWDQWIRUVRIWZDUHWHVWLQJWRFUHDWHKLJKWHVWFDVHFRYHUDJH7HVWFDVHVDUHDOPRVWFUHDWHGE\PDQXDOO\LQFXUUHQW
VLWXDWLRQVRWHVWFDVHFRYHUDJHLVGHSHQGRQWKHLQGLYLGXDOVNLOOV:HGLVFXVVDPHWKRGRIFUHDWLQJWHVWLQJSDWWHUQIRU3DLU
ZLVH PHWKRG E\ XVLQJ NQRZOHGJH RI SDUDPHWHU YDOXHV 7KH PHWKRG WDUJHWV IXQFWLRQDO WHVWLQJ IURP VFUHHQV IRU :HE
DSSOLFDWLRQ V\VWHPV 7KH PHWKRG XVHV NQRZOHGJH EDVH IRU LGHQWLI\LQJ SDLUZLVH SDUDPHWHU YDOXHV E\ XVLQJ GRFXPHQW
DQDO\VLVWRVSHFLILFDWLRQGRFXPHQWVERXQGDU\DQDO\VLVDQGGHIHFWVDQDO\VLVVRWKDWLWJHWVULGRIGHSHQGHQFLHVRILQGLYLGXDO
VNLOOV:HDOVRGLVFXVVFDVHVWXGLHVZKLFKGHPRQVWUDWHWKHPHWKRGRIFUHDWLQJKLJKWHVWFDVHFRYHUDJHE\XVLQJSDLUZLVH
SDUDPHWHUYDOXHV

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI.(6,QWHUQDWLRQDO

.H\ZRUGV6RIWZDUH7HVWLQJ.QRZOHGJHRIDWWULEXWHVRISDUDPHWHU3DUDPHWHUYDOXHV3DLUZLVH
,QWURGXFWLRQ
,WLVLPSRUWDQWIRUVRIWZDUHWHVWLQJWRFUHDWHKLJKWHVWFDVHFRYHUDJH>@GXHWRVRIWZDUHLVJHWWLQJODUJHDQG
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LQGLYLGXDOVNLOOV:HXVHGRFXPHQWDQDO\VLVWRRO>@IRULGHQWLI\LQJGDWDDQGOHYHOVIURPWKHGRFXPHQWVDQGDGG
WKHNQRZOHGJHRISDUDPHWHUYDOXHVIRUWKHZD\RILGHQWLI\LQJ'RFXPHQWDQDO\VLVWRROFRQVLVWVRIDWHFKQLTXH
RI PRGHOLQJ WKH ORJLF RI GRFXPHQWV DQG D WHFKQLTXH RI WHVWLQJ DQDO\VLV IURP SURFHVVLQJ QDWXUDO ODQJXDJH
>@>@>@>@7KH WRRO LVXVHG IRUPDQDJHPHQWDQGHYDOXDWLRQRI LQWHJULW\DQGFRQVLVWHQF\RIGRFXPHQWV:H
GLVFXVV FDVH VWXGLHV ZKLFK GHPRQVWUDWH WKH PHWKRG RI FUHDWLQJ KLJK WHVW FDVH FRYHUDJH E\ XVLQJ SDLUZLVH
SDUDPHWHUYDOXHV
3UREOHPVLQFUHDWLQJVRIWZDUHWHVWLQJFDVHV
6RIWZDUH WHVWLQJ LV DFWLYLWLHV ZKLFK YHULI\ DQG YDOLGDWH WKDW VRIWZDUH DQG LWV HOHPHQW FRQVLVWHQW LQ
UHTXLUHPHQWVSHFLILFDWLRQVDQGGHVLJQVSHFLILFDWLRQV(IIHFWLYHVRIWZDUHWHVWLQJFDQLPSURYHVRIWZDUHTXDOLW\
KRZHYHULWFRVWVDORW,QWKHUHSRUWRIHPEHGGHGVRIWZDUHGHYHORSPHQWLQ-DSDQWHVWLQJDFWLYLWLHVFRVWVRI
VRIWZDUHGHYHORSPHQW >@ ,QFUHDVLQJ WKH VL]HDQGFRPSOH[LW\RI VRIWZDUHGHYHORSPHQWEULQJV LQFUHDVLQJ WKH
VL]HRIDVRIWZDUHWHVWLQJ:KLOHERWKWKHWLPHIRUGHOLYHU\DQGWKHH[SHQVHRIGHYHORSPHQWDUHUHTXLUHGWREH
UHGXFHGLWKDVEHHQLPSRUWDQWKRZZHLPSURYHWKHHIILFLHQF\RIDVRIWZDUHWHVWLQJ$QGDOWKRXJKWKHVRIWZDUH
WHVWLQJLVGHILQHGDVDQDFWLYLW\RIVRIWZDUHGHYHORSPHQWWKHWHVWLQJDFWLYLW\LVH[HFXWHGE\DSURFHVVZKLFKLV
VLPLODU WR D VRIWZDUH GHYHORSPHQW SURFHVV'HVLJQ DQG GHYHORSPHQW IRU WHVWLQJ DUH LPSRUWDQW EHFDXVH WKH\
DIIHFWWKHHIIHFWLYHQHVVDQGHIILFLHQF\RIVRIWZDUHWHVWLQJDPRQJWKHHOHPHQWVRIDWHVWSURFHVV7HVWFDVHVDUH
FUHDWHGLQDWHVWGHVLJQVRLIUHTXLUHGWHVWFDVHVDUHQRWFUHDWHGLQWKLVDFWLYLW\LWPHDQVWKDWDIXQFWLRQZDVQRW
IXOO\WHVWHGEXWWKHGHIHFWH[LVWHG>@
,Q WKLV SDSHUZH WDUJHW IXQFWLRQDO WHVW IRU WKH FRPELQDWLRQRI LQSXW SDUDPHWHU DQGYDOXHV RQ WKH VFUHHQV
ZKHQZHDVVXPHWRXVH:HEDSSOLFDWLRQDERXWGHVLJQRIWHVWFDVHV8QGHUWKHSUHVHQWFLUFXPVWDQFHVWKHZD\
RIFUHDWLQJWHVWFDVHVDVIROORZLQJVWHSV7HVWLQJHQJLQHHUVUHDGVSHFLILFDWLRQVPDQXDOO\LGHQWLI\VFUHHQVLQSXW
SDUDPHWHUVDQGYDOXHVFRQVLGHUVWHFKQLTXHVDVERXQGDU\DQDO\VLVDQGNQRZOHGJH4XDOLW\RIWHVWFDVHVGHSHQGV
RQVNLOOVRIWHVWLQJHQJLQHHUVWKHUHIRUHZHKDYHPHWSUREOHPVDVIROORZV
 0LVVUHDGLQJRUXQUHDGLQJGRFXPHQWV
'XHWRGHSHQGLQJLQGLYLGXDOVNLOOVKXPDQHUURURFFXUVRIWHQ7KH\PD\PLVVUHDGRUXQUHDG
VSHFLILFDWLRQGRFXPHQWVVRDOOSDUDPHWHUVDQGYDOXHVPD\QRWEHLGHQWLILHG
 2PLVVLRQLQSDUDPHWHUVDQGYDOXHV
7KHSDUDPHWHUVZKLFKDUHGHVFULEHGLQVSHFLILFDWLRQVDERXWSDUDPHWHUVDQGRUYDOXHVDUHDVFKDUDFWHU
VWULQJVQXPHULFDOYDOXHVDQGGDWH,WLVUHTXLUHGWRFUHDWHSDUDPHWHUYDOXHVWKHLUNQRZOHGJHOLNHDV
SUREOHPPDQDJHPHQWGDWDEDVHDQGRWKHUVSHFLILFDWLRQVKRZHYHUGXHWRGHSHQGLQJRQLQGLYLGXDOVNLOOV
WKHRPLVVLRQLQLGHQWLI\LQJSDUDPHWHUDQGYDOXHVRFFXUV
 ,QVXIILFLHQWFRPELQDWRULDOWHVWFDVHV
,WLVDOVRGLIILFXOWWRFUHDWHFRPELQDWRULDOWHVWFDVHVE\WKHPDQXDOZRUNZKLOHGHSHQGLQJRQLQGLYLGXDO
VNLOOV,QVXIILFLHQWFRPELQDWRULDOWHVWFDVHVRFFXU
&UHDWLQJ7HVWLQJ3DWWHUQIRU3DLUZLVH0HWKRGE\8VLQJ.QRZOHGJHRI3DUDPHWHU9DOXHV
:HGLVFXVVDERXWDPHWKRGZKLFKVROYHWKHSUREOHPVQRWGHSHQGLQJLQGLYLGXDOVNLOOVDQGXVLQJNQRZOHGJH
RISDUDPHWHUYDOXHVDQGWRROV
)LJ VKRZV WKHZD\ WRFUHDWH WHVW FDVHV IURPGRFXPHQWV7KHGRFXPHQWDQDO\VLV WRRO UHDGVDQGDQDO\]HV
GRFXPHQWV IRU H[DPSOHV VFUHHQV GDWD VSHFLILFDWLRQV VFUHHQV GHVLJQ VSHFLILFDWLRQV DQG HYHQW SURFHVV
VSHFLILFDWLRQ 7KH GRFXPHQW DQDO\VLV WRRO RXWSXWV SDUDPHWHUV DQG YDOXHV ZLWK ERXQGDU\ DQDO\VLV HYHQW
FRQGLWLRQV HYHQWV DQG H[SHFWHG UHVXOWV 7KH GRFXPHQW DQDO\VLV WRRO DOVR FUHDWHV SDUDPHWHU YDOXHV E\ XVLQJ
NQRZOHGJHEDVHIRUDWWULEXWHVRISDUDPHWHUV7KHQSDUDPHWHUDQGYDOXHVDUHFUHDWHGE\WKHWRRO3DLUZLVHWRRO
XVHWKHSDUDPHWHUVDQGYDOXHVIRUFUHDWLQJFRPELQDWRULDOWHVWFDVHV
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
)LJ3DUDPHWHUYDOXHVLGHQWLILFDWLRQPHWKRGE\VSHFLILFDWLRQVDQDO\VLV
7HVWFDVHVDUHGHVFULEHGLQWRWKHSDUWRIWHVWGDWDDQGFRQGLWLRQVWKHSDUWRIDQH[HFXWLRQFRQGLWLRQVDQGWKH
H[SHFWHG UHVXOWV7HVWGDWDDQGFRQGLWLRQVFRQVLVWRISDUDPHWHUDQGYDOXHV HYHQWFRQGLWLRQVDQGHYHQWV7KH
H[SHFWHG UHVXOWV ZKLFK DUH WKH UHVXOWV RI H[HFXWLRQ XQGHU WKH WHVW GDWD DQG FRQGLWLRQV DUH GHVFULEHG RQ WKH
ERWWRPWKHWHVWFDVHVPDWUL[7KHWHVWFDVHLVGHVFULEHGVHTXHQWLDOO\IURP
:HGLVFXVVWKHVWHSVZKLFKDUHWRFUHDWHWHVWFDVHVE\XVLQJGRFXPHQWDQDO\VLVWRRODQGSDLUZLVHPHWKRGDV
IROORZLQJVXEVHFWLRQV
&UHDWLRQRI7HVW'DWD([HFXWLRQ&RQGLWLRQVDQG(YHQWV
,QWKLVVWHSE\XVLQJWKHGRFXPHQWDQDO\VLVWRROSDUDPHWHUVDQGFRQGLWLRQVDUHLGHQWLILHGIURPVSHFLILFDWLRQ
GRFXPHQWV DQG WHVW GDWD FRQGLWLRQV DQG H[SHFWHG UHVXOWV DUH FUHDWHG ,Q RUGHU WR LGHQWLI\ SDUDPHWHUV
FRQGLWLRQV DQG VR RQ WKH GRFXPHQWV DUH UHTXLUHG WR EH SURMHFWVSHFLILF IRUPDOL]HG LQ WKHLU GHVFULSWLRQ )RU
H[DPSOHVVFUHHQVVSHFLILFDWLRQGRFXPHQWVDUHUHTXLUHGWREHVDPHZD\RIGHVFULSWLRQLQWKHGRFXPHQWVOLNHDV
ILUVWVHFWLRQLVWKHOLVWVRIVFUHHQVVHFRQGVHFWLRQLVLQSXWGDWDRIHDFKVFUHHQVDQGWKLUGVHFWLRQLVOD\RXWRIWKH
VFUHHQVDQGVRRQ7KHWRROKDVQDWLRQDOODQJXDJHSURFHVVLQJ1/3DQGFDQUHDGWKHGRFXPHQWV7KLVSUHYHQWV
WKHRPLVVLRQLQLGHQWLILFDWLRQGHSHQGLQJRQLQGLYLGXDOVNLOODQGLWDWWDLQVWKHLQFUHDVHLQHIILFLHQF\RIWKHWHVW
FDVHFUHDWLRQE\XVLQJWKHWRRO

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&UHDWLRQRI3DUDPHWHU9DOXHV
,QWKHVHFRQGVWHSDVVKRZHGLQ)LJSDUDPHWHUYDOXHVDUHGHVFULEHGLQDWWULEXWHVVXFKDVFKDUDFWHUVWULQJV
QXPHULFDO YDOXHV GDWH DQG VR RQ &DQGLGDWHV RI SDUDPHWHU YDOXHV DUH FUHDWHG ERXQGDU\ DQDO\VLV XVLQJ
NQRZOHGJHRILQIRUPDWLRQWRWKRVHDWWULEXWHV
7KHNQRZOHGJHRILQIRUPDWLRQZKLFKLVXVHGIRULGHQWLILFDWLRQFDQGLGDWHVRISDUDPHWHUYDOXHVLVLQIRUPDWLRQ
WKDWDFFXPXODWHGWKHUHVXOWVRIWKHERXQGDU\DQDO\VLVSDWWHUQIURPWKHDWWULEXWHVRIWKHIDFWRULQGHVFULSWLRQRI
VSHFLILFDWLRQV ,Q WKLV SDSHU ZH XVH LQIRUPDWLRQ ZKLFK LV WKH UHVXOWV IURP LGHQWLI\ SDUDPHWHU YDOXHV E\
SDWWHUQLQJWKHDWWULEXWHVLQIRUPDWLRQDFFRUGLQJZLWKSDWWHUQVLQWDEOH
'RFXPHQWDQDO\VLV WRRO LGHQWLI\SDUDPHWHUYDOXHVE\VXLQJERXQGDU\DQDO\VLVDQGDSSO\SUHGHILQHGYDOXHV
IURPWKHUHVXOWVRIDQDO\VLVDERXWWKHDWWULEXWHVSDWWHUQVXFKDVDFKDUDFWHUVWULQJDQXPHULFDOYDOXHDQGOHQJWK
DQG D GLJLW QXPEHU DQG VR RQ7KLV HQDEOHV QRW WR GHSHQG RQ LQGLYLGXDO VNLOO WKH SDUDPHWHU YDOXHV FDQ EH
LGHQWLILHGDOHYHORIFRYHUDJHDQGXVHGIRUWHVWFDVHV&RPSDULQJFUHDWHWHVWFDVHVE\PDQXDOO\WKLVZD\PDNHV
WHVWFDVHVKDYHEHWWHUTXDOLW\DQGPRUHHIILFLHQWLQFUHDWLRQRIWHVWFDVHV


)LJ)ORZRIFUHDWLRQRISDUDPHWHUYDOXHV

)RUH[DPSOHVDERXWSUHGHILQHGYDOXHVLQWKHFDVHRIWKHDWWULEXWHRIWKHLQWHJHURIGLJLWVE\DQH[SHULHQFHG
SHUVRQ
VNQRZOHGJHSDUDPHWHUYDOXHVDUHFUHDWHGE\WKHSDWWHUQVVKRZHGLQWDEOH7KHSDWWHUQQXPEHUIURP
% WR % FRPH IURP WKH UHVXOWV RI ERXQGDU\ DQDO\VLV DQG % FRPHV IURP WKH NQRZOHGJH RI SUREOHP
LQIRUPDWLRQ7KHGRFXPHQWDQDO\VLVWRROFUHDWHVWKHSUHGHILQHGYDOXHVDFFRUGLQJZLWKWKHDWWULEXWHVRIYDOXHV
$QRWKHUH[DPSOHDERXWSUHGHILQHGYDOHV LQ WKHFDVHRI WKHDWWULEXWHRI WKHFKDUDFWHU VWULQJRIGLJLWVE\
XVLQJWKHNQRZOHGJHRIH[SHULHQFHGSHUVRQWKHSUHGHILQHGSDUDPHWHUYDOXHVDUHFUHDWHGLQDVLPLODUPDQQHUDV
WDEOH7KHSDWWHUQQXPEHUIURP&WR&FRPHIURPWKHUHVXOWVRIERXQGDU\DQDO\VLVDQG&DQG&FRPHV
IURPWKHNQRZOHGJHRISUREOHPLQIRUPDWLRQ

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7DEOH.QRZOHGJHSDWWHUQRISDUDPHWHUYDOXHV
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3DWWHUQ
1R
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%  7RWHVWHUURUSURFHVVIRU]HURYDOXHV
% DQG 7RWHVWQRUPDOSURFHVVIRUGLJLWLQWHJHU
%  7RWHVWHUURUSURFHVVIRUGLJLWLQWHJHU
7DEOH([DPSOHIRUSDWWHUQRIGLJLWFKDUDFWHUSDUDPHWHUYDOXHV
3DWWHUQ
1R
3UHGHILQHG
SDUDPHWHU
YDOXHV
2EMHFWLYHVRIWHVWLQJ
& $%&'()* 7RWHVWGLJLWVFKDUDFWHUV
& $%&'() 7RWHVWGLJLWVFKDUDFWHUV
& $%&'( 7RWHVWGLJLWVFKDUDFWHUV
&  7RWHVWGLJLWGRXEOHE\WHV.DWDNDQDFKDUDFWHUV
&  7RWHVWGLJLWVLQJOHE\WH.DWDNDQDFKDUDFWHUV
&  7RWHVWQXPHULF
&RPELQDWRULDO7HVW&DVHV&UHDWLRQE\3DLUZLVHPHWKRG
,QWKHWKLUGVWHSFRPELQDWRULDOWHVWFDVHVDUHFUHDWHGIURPWKHLGHQWLILHGSDUDPHWHUDQGSUHGHILQHGYDOXHVE\
XVLQJ WKH SDLUZLVH WRRO 7KHUHIRUH ZH FDQ FUHDWH WKH FRPELQDWRULDO SDLUZLVH WHVW FDVHV QRW GHSHQGLQJ RQ
LQGLYLGXDOVNLOO7KHWHVWFDVHVKDYHDOHYHORITXDOLW\DVKLJKDVSDLUZLVHFRPELQDWLRQDQGWKHZRUNORDGVRI
FUHDWLRQWKHPKDYHUHGXFHGE\XVLQJWRROV
$OWKRXJKLWLVWKHWHFKQLTXHRINQRZQHDFKLGHQWLILFDWLRQDQGSDUDPHWHUYDOXHVVHWXSE\ERXQGDU\DQDO\VLV
VXFKDVDWHVWLQSXWE\WKHVHGRFXPHQWDQDO\VLVDQGWKHFRPELQDWLRQWHVWFDVHFUHDWLRQE\WKH3DLUZLVHPHWKRG
%\FRPELQLQJWKHPWKHWHFKQLTXHSURSRVHGLQWKLVSDSHULVWKHWHFKQLTXHRIUHDOL]LQJWKHLPSURYHPHQWLQWKH
TXDOLW\RIWKHWHVWFDVHLWVHOIDQGWKHLQFUHDVHLQHIILFLHQF\RIWHVWFDVHFUHDWLRQZRUN
,WFRUUHVSRQGVWRWKHRPLVVLRQLQLGHQWLILFDWLRQRIEHLQJGHVFULEHGE\WKHDERYHE\WKHVSHFLILFDWLRQVZKLFK
DUHVXEMHFWVWKHRPLVVLRQLQLGHQWLILFDWLRQRISDUDPHWHUYDOXHVDQGVKRUWDJHRIDFRPELQDWLRQWHVWFDVH

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&DVHVWXGLHVIRUDSSO\LQJWKHPHWKRGWR:HE$SSOLFDWLRQV
:HDSSOLHGRXUPHWKRGWRWHVWLQJRI:HEDSSOLFDWLRQV7KHFDVHVWXGLHVDUHLQWHJUDWLRQWHVWLQJE\LQSXWWLQJ
WHVW GDWD IURP:HE VFUHHQV 7KH:HE DSSOLFDWLRQ GRFXPHQWV DUH:HE VFUHHQV SDUDPHWHU GRFXPHQWV ZKLFK
GHVFULEH DWWULEXWHV RI SDUDPHWHU RQ:HE VFUHHQV LQSXW GDWD:HE VFUHHQVGRFXPHQWVZKLFKGHVFULEH VFUHHQV
OD\RXWDQGSUHFRQGLWLRQRIHYHQWVDQGDQHYHQWOLVWZKLFKGHVFULEHVSRVWSURFHVVHVRIWKHHYHQWVE\FOLFNLQJWKH
EXWWRQV
)LUVWRIDOOGRFXPHQWDQDO\VLVWRROH[WUDFWVSDUDPHWHUVRIVFUHHQVIURP:HEVFUHHQVSDUDPHWHUGRFXPHQWV
7KHQWKHGRFXPHQWDQDO\VLVWRROFUHDWHGSDUDPHWHUYDOXHVIURPHDFKDWWULEXWHVRISDUDPHWHUV7KHSDUDPHWHU
YDOXHVDUHLQSXWGDWDRIFRPELQDWRULDO WHVWFDVHV)LQDOO\3DLUZLVHWRROVFUHDWHFRPELQDWRULDO WHVWFDVHVIURP
SDUDPHWHUVDQGYDOXHVZKLFKDUHFUHDWHGE\GRFXPHQWDQDO\VLVWRRO
,QRUGHUWRFRPSDUHDFWLYLWLHVDQGZRUNORDGVEHWZHHQPDQXDOZD\RIFUHDWLQJWHVWFDVHVDQGRXUPHWKRGZD\
RI WKHPHDFKDFWLYLWLHVRIFUHDWLQJ WHVWLQJFDVHVDUH OLVWHG LQ7DEOH 7KHDFWLYLWLHV OLVW VKRZVDFWLYLWLW\QR
DFWLYLWLHVEUHDNGRZQDFWLYLWLHVDQGFRPDULQJPDQXDOZD\DQGRXUPHWKRG

7DEOH&UHDWLQJWHVWFDVHVDFWLYLWLHVFRPSDULVRQ
$FWLYLW\
1R
$FWLYLWLHV %UHDNGRZQDFWLYLWLHV 0DQXDOZD\ 2XUPHWKRG
 $QDO\]HGRFXPHQW $QDO\]HPDQXDOO\ $QDO\]HE\WRROV
 &UHDWHWHVWGDWD ,GHQWLI\PDQXDOO\ ,GHQWLI\E\WRROV

&UHDWH WHVW GDWD
DQGYDULDWLRQ
&UHDWH SDUDPHWHU
YDOXHV
&UHDWHPDQXDOO\ &UHDWH E\ WRROV
XVLQJNQRZOHGJH
 $QDO\]HGRFXPHQW $QDO\]HPDQXDOO\ $QDO\]HE\WRROV

,GHQWLI\ SUH
FRQGLWLRQV ,GHQWLI\SUHFRQGLWLRQV ,GHQWLI\PDQXDOO\ ,GHQWLI\E\WRROV
 $QDO\]HGRFXPHQW $QDO\]HPDQXDOO\ $QDO\]HE\WRROV

,GHQWLI\ HYHQW
FRQGLWLRQV ,GHQWLI\ HYHQW
FRQGLWLRQV
,GHQWLI\PDQXDOO\ ,GHQWLI\E\WRROV
 &UHDWHWHVWFDVHVZKLFK
YHULI\ SUHFRQGLWLRQV
DQGHYHQWFRQGLWLRQV
&UHDWHPDQXDOO\ &UHDWH WHVW FDVHV
ZKLFK YHULI\ SUH
FRQGLWLRQV DQG
HYHQW FRQGLWLRQV
E\WRROV

&UHDWHWHVWFDVHV
&UHDWH FRPELQDWRULDO
WHVWFDVHV
&UHDWHPDQXDOO\ &UHDWH E\ SDLU
ZLVHWRROV
 5HYLHZWHVWFDVHV 5HYLHZWHVWFDVHV 5HYLHZPDQXDOO\ 5HYLHZPDQXDOO\


:HDSSOLHGRXUPHWKRGWRWKHIROORZLQJWKUHHFDVHVWXGLHV
࡮ &DVH7KHFUHDWLRQWHVWFDVHVIURPWKHVFUHHQVRI:HEDSSOLFDWLRQ
࡮ &DVH7KHFUHDWLRQWHVWFDVHVIURPWKHLQSXWGDWDRIDEDWFKMRE
࡮ &DVH7KHFUHDWLRQWHVWFDVHVIURPWKHVFUHHQVRI:HEDSSOLFDWLRQ
7KHZRUNHIIRUWV UHVXOWVDUHVKRZQLQ7DEOH(DFKRIVWXGLHV LVFRPSDUHGEHWZHHQPDQXDOZD\DQGRXU
PHWKRG7KH LPSURYHPHQW LQ WKHHIILFLHQF\RIFUHDWLRQ WHVWFDVHVE\RXUPHWKRG LV IURPWRZKLFK
PHDQVWKDWRXUPHWKRGLPSURYHGZRUNHIIRUWVRIFUHDWLRQWHVWFDVHVDERXWWZLFHDVPXFKDVPDQXDOZD\
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7DEOH:RUNORDGFRPSDULVRQRIWHVWFDVHFUHDWLRQ
 &DVH &DVH &DVH
$FWLYLW\
1R
0DQXDO
0HWKRGK
2XU
0HWKRGK
0DQXDO
0HWKRGK
2XU
0HWKRGK
0DQXDO
0HWKRGK
2XU
0HWKRGK
      
      
      
      
      
      
      
      
      
      
7RWDO      
5HVXOWV  
UHGXFWLRQ
 
UHGXFWLRQ

UHGXFWLRQ
$ERXWWKHZRUNORDGRIWKHFDVHDQGWKHZRUNORDGVRIPDXDOPHWKRGDUHIURPLQWHUYLHZVDQGWKHZRUNORDGVRIRXUPHWKRGDUH
FDOFXODWHGRXWRQSDSHU
7KHFDVHGLGQRWKDYHHYHQWGHVFULSWLRQRIDEXWWRQDOLQNHWFIRUEDWFKLQSXWGDWD

2EVHUYDWLRQVDQGOHVVRQVOHDUQHG
7KHREVHUYDWLRQVDQGOHVVRQVOHDUQHGRIWKHFDVHVWXGLHVZKLFKWKHSURSRVDOWHFKQLTXHLVDSSOLHGVKRZWKH
IROORZLQJV
x 2XUPHWKRG$0HWKRGRI&UHDWLQJ7HVWLQJ3DWWHUQIRU3DLUZLVH0HWKRGE\8VLQJ.QRZOHGJHRI
3DUDPHWHU9DOXHVFDQLPSURYHWKHSUREOHPVLQFUHDWLQJWHVWFDVHVZKLFKDUHPLVVUHDGLQJRUXQ
UHDGLQJGRFXPHQWVRPLVVLRQLQSDUDPHWHUVDQGYDOXHVDQGLQVXIILFLHQWFRPELQDWRULDOWHVWFDVHV7KH
PHWKRGDOVRLPSURYHVHIILFLHQF\RIFUHDWLQJWHVWFDVHVZLWKDYRLGLQJGHSHQGHQF\RQVNLOOVRIWHVW
HQJLQHHUV
x ,WLVUHTXLUHGWKDWGHVFULSWLRQVRIGRFXPHQWVWREHIRUPDOL]HG%\UHDGLQJGRFXPHQWVZLWKDGRFXPHQW
DQDO\VLVWRRO,WUHTXLUHGWKDWZKDWDQGZKHUHGHVFULEHGLQGRFXPHQWV,IZHXVH80/RURWKHUIRUPDO
ODQJXDJHVIRUVRIWZDUHGHVLJQZHFDQIRUPDOL]HWKHGRFXPHQW7KHFLUFXPVWDQFHVZKLFKZHVHWDV
SUHUHTXLVLWHKRZHYHUDUHSHRSOHXVHQDWXUDOODQJXDJHVIRUVRIWZDUHGHVLJQLQRUGHUWRH[FKDQJHWKHLU
LGHDDQGVSHFLILFDWLRQV
x ,WUHPDLQVPDQXDOZD\LQFUHDWLQJWHVWFDVHVFXUUHQWVWDWXV%HFDXVHHYHQLIZHFDQFUHDWH
FRPELQDWRULDOWHVWFDVHVE\XVLQJWKHSDLUZLVHWRROZHKDYHWRFUHDWHWKHYDOXHVRIWKHH[SHFWHGUHVXOWV
E\PDQXDOO\
7KHPHWKRGKDV UHVROYHG WKHRULJLQDOREMHFWLYHVKRZHYHU WKHUH UHPDLQSUREOHPV WREHUHVROYHGDVDERYH
REVHUYDWLRQVDQGOHVVRQVOHDUQHG
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&RQFOXVLRQ
,QWKLVSDSHUZHGLVFXVVHGDPHWKRGRIFUHDWLQJWHVWLQJSDWWHUQIRU3DLUZLVHPHWKRGE\XVLQJNQRZOHGJHRI
SDUDPHWHU YDOXHV:H DOVR GLVFXVVHG WKUHH FDVH VWXGLHV ZKLFK GHPRQVWUDWHG WKH UHVXOWV RI HIILFLHQF\ RI WKH
PHWKRGE\FUHDWLQJKLJKWHVWFDVHFRYHUDJHE\XVLQJSDLUZLVHSDUDPHWHUYDOXHV7KHPHWKRGWDUJHWVIXQFWLRQDO
WHVWLQJIURPVFUHHQVIRU:HEDSSOLFDWLRQV\VWHPV7KHPHWKRGXVHVNQRZOHGJHEDVHIRU LGHQWLI\LQJSDLUZLVH
SDUDPHWHUYDOXHVE\XVLQJGRFXPHQWDQDO\VLVWRVSHFLILFDWLRQGRFXPHQWVERXQGDU\DQDO\VLVDQGGHIHFWDQDO\VLV
VR WKDW LW JHWV ULG RI GHSHQGHQFLHV RI LQGLYLGXDO VNLOOV 7KHUH VWLOO UHPDLQV SUREOHPV WR EH UHVROYHG WKDW DUH
GLVFXVVHG LQ6HFWLRQ2EVHUYDWLRQDQG OHVVRQV OHDUQHG0RUHZRUNVDQGVWXGLHVDUHQHHGHG WRHYDOXDWHDQG
SURJUHVVIRUH[DPSOHVWRH[SDQGWKHNQRZOHGJHEDVHLQWKHGRFXPHQWDQDO\VLVWRROE\XVLQJGHIHFWDQDO\VLV
FRQVLGHULQJFRQVWUDLQWVPRUHLQSDLUZLVHPHWKRGDQGVRRQ
$FNQRZOHGJHPHQWV
:HZRXOGOLNHWRWKDQNUHYLHZHUVIRUWKHLUFRQVWUXFWLYHIHHGEDFNVZKLFKKHOSHGWRLPSURYHWKHSDSHU
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